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Abstract
In this paper we integrate Schumpeterian endogenous growth into a general equilibrium 
framework. By explicitely modelling the innovation and technology adoption process we are 
able to match some stylized economic facts such as entry rates and survival times of fi rms 
in the U.S. economy or the maximum convergence rates accross countries. Additionally, it 
allows us to propose a new defi nition of what a technology shock is and to compare it with 
the standard defi nition. Results show how this framework provides a plausible description 
of how economies grow and respond to the arrival of new technologies.
Keywords: Medium-term business cycles, Schumpeterian growth, technology adoption.
JEL classifi cation: E3, O3, O4.
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Introduction
There seems to be widespread belief among many macroeconomists that technology is manna from
heaven, since the seminal work by Kydland and Prescott (1982), who considered that business cycles
were an optimal response by rational agents to exogenous changes in productivity. The real busi-
ness cycle literature evolved by enriching the transmission mechanisms with more realistic features,
but it kept the core assumption of exogenous “technology shocks” as a primary source of business
cycle ?uctuations.1 The rise of the new Keynesian literature (ex. Woodford; 2003) emphasized the
importance of nominal variables in economic ?uctuations, but retained the assumption of the exis-
tence of technology shocks, although reducing their contribution to output variance (Ireland, 2004;
Smets and Wouters; 2007). Chari, Kehore and McGrattan (2009), who disagree with many of the
shocks introduced in new Keynesian models, consider technology shocks to be structural, that is,
interpretable and invariant to policy interventions.
The exogeneity of technology shocks is at odds with two decades of literature in endogenous
growth theory, which has emphasized how technology development is the result of the actions of
di?erent types of agents (entrepreneurs, researchers, workers) that operate under speci?c sets of
constraints in the general context of an economy.2 In these models, a policy intervention may have
temporary or permanents e?ects on the long-run growth rate of the economy. For example, Blackburn
and Pelloni (2005) show how in an economy with nominal rigidities where technology is endogenously
generated by a process of learning-by-doing, a policy that aims at reducing output volatility may
not be optimal in the terms of growth. More recently, Comin and Gertler (2006) have shown how
introducing endogenous growth à la Romer (1990) into a model with imperfect competition is able
to generate persistent ?uctuations in the total factor productivity due to temporary shocks in non-
technological variables such as wage mark-ups.3
The aim of this paper is to integrate a model of endogenous growth into a simple DSGE model.
The endogenous growth model is based on vertical innovations or “quality ladders” literature intro-
duced by Grossman and Helpman (1991) and Aghion and Howitt (1992). In this literature, growth is
endogenously driven by entrepreneurs’ attempts to innovate in order to climb up the quality ladder
to capture a stream of monopoly pro?ts. These models are typically de?ned as “Schumpeterian” as
they naturally incorporate the concept of “creative destruction” by which new ?rms replace the less
e?cient old ones. The advantage of these models is that they are rigorously based on microeconomic
1See for example, Cooley and Prescott (1995).
2 Introductory texts are, for example, Barro and Sala-i-Martin (2004), Grossman and Helpman (1991) and Aghion
and Howitt (1998).
3An early example of the integration between growth and cycles is Fatas (1998) in the context of a AK model.
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theory and are suitable to answer a broad range of di?erent questions, from entry-exit ?rm dynam-
ics, to cross-country growth convergence and income di?erences, as discussed in Aghion and Howitt
(1998).
By integrating growth into a DSGE framework we are able to provide quantitative responses in two
di?erent dimensions. In the ?rst place, we are able to match the growth frontier observed for a wide
set of countries since the 1960s and to provide an explanation to the growth and per capita income
observed in most countries, which suggests that most “follower countries” have experienced higher
barriers to entrepreneurship than the US. In the second place we are able to precisely de?ne what a
technology shock is in the context of the model. We consider that technology shocks are exogenous
changes to the slope of the production function of entrepreneurs, which a?ect the expected costs
and pro?ts of potential innovators thus in?uencing the growth rate of productivity. We compare this
de?nition of technology shocks with the standard ones in the context of real business cycle (RBC)
models. Results show how our de?nition is able to produce similar output dynamics than traditional
technology shocks, without the necessity of introducing exogenous persistence mechanisms.4
The structure of the paper is as follows. In section 2 we introduce the theoretical model. In
section 3 we discuss a plausible parametrization and its implications to describe some economic
features related to entrepreneurship. In section 4 we simulate a long-run perfect foresight simpli?ed
version of the model to see if it is able to describe the empirical growth pattern of countries in
the growth frontier for the period 1960-2004. In section 5 we analyze the dynamics implication of
the model, in terms of what a technology shock can be, and how it is related to the conventional
de?nition. Finally in section 6 we conclude.
4 It is in line with the results of Phillips and Wrase (2006).
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2 The Model
We develop here a model that integrates endogenous growth in an otherwise conventional real busi-
ness cycle model with variable capital utilization. Endogenous growth is based on vertical innovations
as in Aghion and Howitt (1998). The precise formulation of endogenous growth is a generalization
of Howitt (2000). Final goods producers use labor and a continuum of di?erentiated intermediate
goods as inputs. These intermediate goods di?er in their relative productivity and each of them is
produced by a monopolistic ?rm using capital. The amount of capital necessary to produce each
intermediate good is proportional to its productivity, thus re?ecting that more advanced products
require increasingly capital-intensive techniques. Each period, there is a probability that the pro-
ductivity of an intermediate good jumps to the technology frontier due to the innovation activities
of entrepreneurs in each of the sectors. Entrepreneurs borrow resources and invest them in an at-
tempt of increasing their probability of making a discovery. If a discovery happens, the successful
entrepreneur introduces a new enhanced intermediate product in her sector and becomes the new
incumbent. The entrepreneur will be the new monopolist until the moment another entrepreneur
makes a discovery and produces a more advanced intermediate good in her sector. This mechanism of
“creative destruction” by which new intermediate goods replace the previous ones is a key di?erence
to endogenous growth models based on horizontal innovations, such as Comin and Gertler (2006).
In this model there are two important spillovers that a?ect the long-run growth rate. On the one
hand, there is a positive intersectoral “technology spillover” since discoveries in one sector provide
valuable knowledge tools to innovators in other sectors. On the other hand, there is a negative
spillover in the form of a “business-stealing e?ect” as successful entrepreneurs destroy the surplus
attributable to the previous generation of intermediate goods by making them obsolete.
We ?rst describe ?nal good and intermediate good ?rms. We next characterize the innovation
process by entrepreneurs and productivity dynamics. Then we turn to households, and ?nally char-
acterize the complete equilibrium.
2.1 Final Goods Output
In the model, a country economy produces a ?nal good under perfect competition by using labor and
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where ???? is the ?ow output of intermediate product ? ? [0? 1], and ???? is a productivity parameter
attached to the latest version of intermediate product ?. The model displays decreasing returns to
scale in each of the intermediate products. Solving the pro?t-maximization problem for the ?nal-good
?rms the price of intermediate goods results in
???? = ???????1????????1? (2)
and the wages




2.2 Intermediate Goods Firms
Final output can be used interchangeably as a consumption or capital good, or as an input to inno-
vation. Each intermediate product is produced by an incumbent monopolist using capital, according
to the production function:
???? = ?¯????????? (4)
where ?¯??? is the e?ective capital in sector ? . Division by ???? indicates that successive vintages of
the intermediate product are produces by increasingly capital-intensive techniques. The incumbent
monopolist of each sector operates with a price schedule given by (2) and a cost function equal to
???¯???, where ?? is the rental cost of capital.
All intermediate producers face a marginal cost?????? and marginal revenues?????2 (????)??1 ???1?
proportional to ????, and therefore they all choose to supply the same amount of intermediate










0 ?????????? = ??
R 1
0 ?????? = ????, where ?? =
R 1
0 ?????? is the average pro-
ductivity across all sectors. As a result, the aggregate production function of the economy (1) can
be reduced to the standard constant returns to scale one ?? = ?¯?? (????)1?? ?
The cost of capital can be expressed as a function of the aggregate level of capital
?? = ?2?¯??1? (????)
1?? ? (5)
and the ?ow of pro?ts that each incumbent earns is
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2.3 Entrepreneurs
Innovations result from entrepreneurship that uses technological knowledge. At any date there is a
“leading-edge technology”
?max? ? max{????|? ? [0? 1]}? (7)
This technology frontier just represents the most advanced technology across all the sectors.
Each period, the number of successful innovations in a sector ? follows a Bernoulli distribution
? (1 innovation at time ? in sector ?) = ????? (8)
This is the discrete-time version of a Poisson arrival rate of innovations, under the assumption that
the probability of two or more successful innovations occurring in a single time period is negligible.







; ? (0) = 0? ? 0(·) ? 0? ? 00(·) ? 0? (9)
Equation (9) displays decreasing returns to scale in innovation5. The parameter ?? accounts for
the productivity of resources devoted to innovation. The amount of resources is adjusted by the
technology frontier variable ?max? to represent the increasing complexity of progress: as technology




Once an innovation happens, it creates an improved version of the existing product by raising
its productivity ???? to the technology frontier ?max? ? The innovator then enters into Bertrand com-
petition with the previous incumbent in that sector, who by de?nition produces a good of inferior
quality. Rather than facing a price war with a superior rival, the incumbent exits. Having exited,
the former incumbent cannot threaten to reenter. Therefore, in ? + 1 the former entrepreneur has
become the new incumbent.
The value of becoming the incumbent in period ?? ????? is the discounted ?ow of pro?ts that it may
obtain, taking into account the probability of obsolescence due to the arrival of a new innovation in















where ?? is the risk-free interest rate. The ?rst term re?ects the ?ow of pro?ts of the monopolist
5Previous studies have found decreasing returns in R&D expenditure, such as Kortum (1993).
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whereas the second term is the discounted value of still being the incumbent at ? + 1. Since the
same amount of input (adjusted by ?max? ) will be invested in innovation in each intermediate sector
because the prospective payo? is the same in each sector, we have ???? = ?? and ???? = ?? .
We consider that each period there is a single innovator in each sector. She tries to maximize
her discounted expected pro?ts ????[?
max
? ??+1(?max? )]
?? by investing ?? units of ?nal good subject to
the innovation production function (9). The optimal condition governing the level of innovation is
that the marginal costs of an extra unit of goods allocated to research equal the discounted marginal





and combining (10) and (11) we obtain the innovation equation :
?????? = ??
?








is the growth rate of the leading-edge technology? One possible interpretation of
this equation is that the percentage of sectors where a successful innovation appears is inversely
proportional to the real interest rates (as they rise the opportunity costs of innovation) and directly
proportional to the expected output divided by productivity ??+1??+1 , as it re?ects the adjusted expected
pro?ts of becoming the next monopolist. The e?ect of the e?ciency parameter ?? is ambigous: an
increase of ?? tends to depress ?? as it increases the amount of resources necessary to achieve an
innovation; however an increase in ??+1 raises ?? by making more di?cult to entrepreneurs to enter
this sector in the future, thus increasing the length of the monopoly period. This is a key feature of
this model in comparison to horizontal innovations models à-la-Romer (1990).
2.4 Productivity













which describes how the productivity increases due to the distance to the technology frontier ?max??1 ?
???1 multiplied by the entry rate of new ?rms ???1 (the percentage of sector where a new incumbent
appears).
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Growth in the leading-edge parameter ?max? occurs as a result of the knowledge spillovers pro-
duced by innovations. At any moment in time, the technology frontier is available to any successful
innovator, and this publicly available knowledge grows at a rate proportional to the aggregate rate
of innovations. Therefore we have
?? = 1 + ????1? (14)
where ? is the spillover coe?cient.
In section 4 we will test the theory in a multicountry framework. In order to do so, we should
specify whether di?erent countries share the same technology frontier or each of them generates
its own. Following Howitt (2000) and the literature in technology adoption, such as Parente and
Prescott (1993) or Lucas (2009), we consider that there is a world technology frontier, resulting from
innovation spillovers in the technology leader. Entrepreneurs in di?erent countries may access to
this frontier if they happen to be successful in their (costly) adaptation attempts. Therefore, the
model is the same for all countries other than the technology leader, with the particularity that ??
is exogenous to their economies.
2.5 Households
Our formulation of the household sector is reasonably standard. Let ?? be consumption. Then the











with 0 ? ? ? 1, subject to the budget constraint
?? + ?? +
??
??
=???? +???¯? + (?? ???) +???1? (16)
and to the capital accumulation equation
?? = ?? + (1? ?(??))???1? (17)
where ?? is investment, ?? is the amount of (possibly state-contingent) bonds, ?? =
R 1
0 ?????? are
the total pro?ts that households receive from the ownership of the monopolist ?rms and ?? re?ects
the total aggregate capital in the economy. Installed and e?ective capitals are related by the capital
utilization rate ?? so that the e?ective capital in period ? is the product of the utilization rate and the
installed capital at the end of the previous period, ?¯? = ?????1. The household’s decision problem
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is to choose the consumption, investment, labor supply and capacity utilization to maximize (15)
subject to (16) and (17).
The solution of the households’ problem yields the standard Euler equations for the risk-free














(??+1??+1 + (1? ?(??+1)))
¸
? (19)
the relationship between the marginal costs of the utilization rate and the cost of capital
?? = ?0(??)? (20)
and the relationship of wages with the marginal rate of substitution between consumption and labor
?? = ?????? (21)
2.6 Equilibrium
The economy has a symmetric sequence of markets equilibrium. The endogenous state variables
are the aggregate capital stock ??, the productivity level ?? and the entry rate of new ?rms in the
economy ??. The ?nal goods market is in equilibrium if production equals demand for consumption,
capital accumulation and entrepreneurship ?? = ??+ ??+??? The capital rental market is in equilib-
rium when the demand for capital by intermediate good producers equals the supply by households.
The labor market is in equilibrium if ?rms’ demand for labor equals labor supply by households.
The model has a deterministic steady state that displays a balanced-growth path, where variables
??? ??? ??? ??? ??? ?max? ? ??? ??? ?? and ?¯? growth at a rate ? = 1+?? (where ? is the steady-state
value of ??), whereas ??? ??? ??? ??? and ?? are stationary. To make all the variables stationary we
divide ??? ??? ??? ??? ??? ??? ??? ?? and ?¯? by ?max? .
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????????? ?? ??? ??? ? ????? ?????
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? ?? ???? ????? ??? ?????????? ???? ????? ??????????
???????? ?? ??? ???????? ??????? ??????? ?? ??? ??? ??????? ?? ??? ?????? ?????????? ?? ????? ? ?? ?????
??? ??? ?????????? ?? ??? ?????? ?? ??? ???????????? ???? ???? ??????? ?? ??? ??????????? ???? ? ? ??
?????
?????
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??????????? ????????? ????? ???? ???
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Model, N = 9%
Model, N = 3.6%
U.S. manufacturing firms, 1976 cohort
U.S. manufacturing firms, 1963 cohort
?????? ?? ?????? ??? ?????? ?????? ?? ?????????





































BANCO DE ESPAÑA 20 DOCUMENTO DE TRABAJO N.º 0922
?????????? ???? ?????? ??? ??? ??????? ?????? ?? ?????????? ?? ???? ??? ?????????? ???????? ??????
?? ???? ?? ???
??? ?????????? ??????? ?? ??? ???? ??????? ???? ?? ????? ????????????? ??? ???? ????????? ???????
???? ??????? ????? ??????? ??? ?????? ???? ??? ?????? ????? ????? ?? ? ???????? ??? ???????
????????? ??????? ?? ??????? ???? ??? ????? ??????? ? ???? ??????? ??????? ?? ?????? ?????? ???????
???? ??? ?????????? ?????? ?? ????? ????? ?? ???? ???? ?? ??? ?????????? ??? ???? ???????? ??????
?? ?????? ???? ?? ????????? ?? ????? ??????? ?? ????? ??? ?????? ???????? ?? ??? ??????? ???????
?????? ???? ???? ??? ?? ???????? ????? ??? ??????? ???????
???????? ?????????? ?? ??????????? ??? ???????? ??? ???? ????????? ???????????? ?????? ?? ???
??????????? ???????? ??????? ?????? ?? ???? ??????? ????? ??? ???? ?????? ???? ????? ???? ???
???????????? ????? ??? ??????? ??? ??????????? ??????? ?? ?? ?? ????????? ?? ??????? ????? ????????
?????? ?????? ???????? ? ????????????? ????? ???? ?? ???? ?? ???? ?? ??????????? ??? ???????????
????? ??? ???????????? ??????????? ??? ????? ??????? ???? ??? ????????? ???? ???????????? ??????
?? ?????????? ?????????? ?????? ???? ???????? ?? ?????? ????? ?? ??? ??? ?? ??? ?????????? ???????
??????????? ?? ?????????? ??????? ?? ???? ?????? ????? ?? ?????????? ????? ?? ????? ????? ?? ???
? ?????? ?????? ????????? ?? ???????????????? ???? ??? ???? ?? ??? ?? ??? ???? ???? ? ??????????
?????? ?? ???? ?????? ?? ????? ????????????? ?????????? ?? ??? ?????????? ?? ???????? ??? ?? ???
?? ??? ????????? ?? ??????????? ?? ????????? ?? ??????? ??? ???????? ??????? ???? ?? ?????????? ???
????? ???????????? ?????? ???? ???? ?? ????? ????????? ???????? ?? ?????? ????????
????????????? ????????? ???????? ?? ???? ??? ????? ?????? ??? ?????? ????? ???? ????????????
?????????? ??? ????????????? ???? ????? ???????? ?????????? ? ??????? ???? ??? ?? ?????? ?? ???
???????????? ?????? ??? ????????????? ????? ??? ??????? ??? ????? ??? ? ????? ??????? ?? ??? ??????




? ? ??? ? ? ????
????? ? ? ?? ??? ?????? ????? ??????????? ?? ? ?????????? ?????????? ?? ??????? ?? ?????????? ??? ?????
??? ????? ? ?? ??? ????? ??? ????????? ???????????? ???? ?? ??????? ?? ??? ??????? ???? ?? ??? ???????
??? ???????????? ????????? ?? ??? ?????? ????? ??? ?? ?? ??????? ?? ??? ???????? ?????? ?????
?????????? ???? ???????? ?????????? ????????? ???????? ??????????? ???????? ??????? ?????? ?????? ????????? ??????
??????? ???? ????? ?????? ?????? ?????????? ?????? ?????? ?????? ????????? ??????? ???????????? ???????? ?????????
???????????? ????? ??????? ?????? ??????? ????????? ?????? ???????? ?????? ?????? ??? ?????????? ??? ???? ?? ??
??? ??? ????? ???? ??? ????? ???? ??? ?????????? ?????? ???? ??? ?????? ????????
BANCO DE ESPAÑA 21 DOCUMENTO DE TRABAJO N.º 0922
??? ?????? ????????
???? ??? ????????????? ????? ????? ?? ?? ?????????????? ????????? ??? ??????? ?? ??? ?????? ????????
????? ?? ??? ????? ?? ???? ??? ?? ?????? ???????? ??? ????? ??? ???????? ??????? ??????? ??? ???
????? ??? ??? ????????? ??????? ?????? ?????? ?? ??? ? ???????? ??? ??? ???????? ????????? ?? ???
?????????? ?? ??????? ??? ??????? ??????? ?? ??? ????????????? ????? ?? ??? ???????? ?? ?? ????
???? ?????? ?????????????? ?? ? ?????? ?? ??????????? ???????? ?? ???????? ???? ????? ?????? ??
?????????? ???? ??????????? ???? ??? ???? ?? ????????????? ?? ????????????? ???????? ?? ??????
???? ??????? ??????????? ?? ????????? ??????? ?? ???????? ??? ????????????? ???? ???? ????? ??? ??
????????? ?????????? ?????? ?? ??? ?????
?? ????? ??? ????? ?? ? ???????? ?????????? ???? ?? ??? ????????? ??? ???? ?????? ????????
?? ???????? ??? ???????? ?? ??????? ?????????? ??????? ??????????? ?????? ??? ?? ????????? ?? ?? ?
? ??????? ? ?????? ????? ?? ?? ? ?????? ?? ??? ?????????? ????????? ?? ??? ?????? ?? ?? ? ?????? ??
?????????? ??????????? ??? ? ??? ??? ???? ??? ?????????? ???????? ????? ???????? ??? ???????????
????????? ?? ??? ?????????? ?????????? ?? ?? ??? ????????????? ????? ?? ??? ??????????? ??? ????????
?? ?? ? ? ???????? ?????????? ???? ?? ??? ??? ?????? ?? ?????????? ?????????? ? ? ??? ?? ?? ?? ?? ? ??
?????? ???? ??????? ??????? ?????? ?? ??? ????? ????????? ??????? ??? ?? ???????? ??? ????????? ?? ?
??????? ???? ??? ?????? ????? ?? ???????? ??? ????? ??? ???????? ??????? ?????? ??? ? ?????? ?? ??
????? ???? ?? ??????? ?? ????????? ??? ?????? ?????????? ??? ??????? ??? ??????? ?????? ???? ?? ???
??? ??? ???? ?????? ??????
?? ?????? ? ?? ???? ??? ??????? ?? ?????????? ??? ????? ????????? ?? ???? ????? ??? ??? ????
??????????????? ????????? ?? ??????? ?? ???? ??? ? ??? ?? ????? ? ?? ????? ? ?? ??? ??? ? ? ????? ??
??? ? ?? ???????? ??? ?????? ?? ? ?? ?? ??? ????? ?? ?????????? ???? ????? ?? ??? ???????? ????
????????? ?? ??? ?????? ???????? ????? ??? ???? ?????????? ?????????? ?? ??? ??????? ???? ??? ????????
????????? ?? ??? ???????? ?? ????????????????? ????? ????? ? ????????? ????????????? ??? ?????????
?? ??? ????? ?? ? ??? ?????? ???????? ????? ?? ???????? ??????? ??? ?????? ??? ??? ?????????? ???
??????? ???? ??? ??? ????? ?? ???? ?? ????????? ????????? ??? ???????? ?????? ???????? ?? ??? ????
?? ? ? ????? ???? ??? ??????? ???? ???? ?? ??? ???????? ????????? ???? ????? ?????? ???? ??????
?????? ???????? ?????????? ????? ???? ??? ????
??? ???? ???????? ??? ?????? ??????? ?? ??????????? ????? ??? ??????
??? ????????? ?????????? ?? ???? ???????? ?? ??? ????????????? ????? ??? ?? ??? ????????????? ???????? ???? ???
??????? ????? ?? ???? ??? ???? ??? ?????? ?????? ???????? ???? ???????? ?? ?????????? ?? ??? ?????? ??????????? ?? ???????
????? ??? ???? ?????? ?? ?????? ?????? ?? ?? ???????? ?? ? ????? ???? ????? ??????????????
?? ?? ? ??????? ????? ?????? ????? ???? ??? ? ??? ?? ?????????? ?????????? ???? ??????? ? ?????? ????? ????????????
????? ?????? ???? ??? ???? ???? ?? ?????? ???? ?????? ??? ??? ?????????? ??????? ????????? ???? ?? ??????? ?? ??? ?????
BANCO DE ESPAÑA 22 DOCUMENTO DE TRABAJO N.º 0922
?????? ?? ?????? ????????? ???????? ?? ??? ????? ??? ????????? ?????? ?? ??







































????? ?? ????????? ??????
? ? ? ? ?
????????????? ???? ???? ???? ???? ??????????
? ?????????? ??? ???????? ??????
???????? ???? ??? ???????? ????? ???????? ? ???????? ??????????? ?? ????????? ?????????? ????????
???? ??? ???????? ???????????? ???? ????? ??? ??? ??????????? ????????????? ?? ???? ??????? ?? ?????
???? ?? ? ?????????? ????? ?? ??? ???????? ????? ??? ??????? ?? ???? ??? ???????? ????????? ?? ???
??????? ?? ??? ???? ???????? ????? ???? ??? ?????????? ???????????
??? ?????????? ??????
????? ??? ??????? ???? ?? ??????? ??? ???????? ??????? ??? ?????????? ??? ?????? ????????? ????????
??? ?????? ?? ????????? ??????? ?? ??? ???????????? ????? ?? ? ???????? ?? ??? ??????? ?? ? ????????
??? ????? ??? ???????? ?????????? ?? ?? ???????? ???? ???? ?????? ?? ????? ?? ? ?????????? ?????
???? ?? ? ? ?? ??? ??????
??? ????? ?? ?? ? ?????????? ?????????? ????? ???? ??????? ?? ????? ???????
???? ??????????? ??? ? ?? ?? ??????? ?? ???? ??????????? ?? ? ???? ?? ??? ??????????? ?? ??? ?
?
? ???
BANCO DE ESPAÑA 23 DOCUMENTO DE TRABAJO N.º 0922
??????? ?? ?? ??????????? ???????? ??????????? ?????? ??????? ???? ???? ???? ??? ???????? ????????
?? ??? ????????????? ?????? ? ?????????? ????? ??? ?? ?????? ?? ??? ???????????? ???? ???????
??? ????? ?? ?? ??? ????????????? ?????????? ???????? ???? ???? ??? ??????? ?? ??? ? ??????? ? ????? ?
???? ??? ? ?????????? ???? ? ???????? ?????????? ????? ???????? ????????????? ???? ????? ???? ??
??????? ??? ???? ??????????? ?? ???????? ?? ??????? ??? ???? ??? ? ????? ??????? ???????????? ??? ??
??? ???? ???? ?? ??? ?????? ??? ???????? ??????? ?? ???? ?????????? ??? ???? ?? ???? ?? ??? ???????
???? ?????????? ??? ?????? ?? ??? ???????????? ???????
?? ????? ? ?? ??????? ??? ??????? ????????? ?? ? ???? ???????? ????? ????? ???? ????? ????
??? ????????????? ?????? ??? ?????? ?????? ?? ? ????? ??? ??????????????? ?? ??????? ?? ??? ???
????????? ?? ??????? ???? ??? ????? ?? ??? ??????????? ?? ??? ?????????? ????? ?? ?? ????? ?? ?? ????
?????????? ?? ? ????????? ????? ? ??????? ????? ?? ??? ??????????? ??? ??????????? ?? ??? ????? ?? ?? ???
?? ????
????? ?? ????????? ??????
? ? ? ? ? ? ? ?? ??
????????????? ???? ???? ???? ???? ???? ? ???? ??? ?
??? ???? ???? ???? ???? ? ? ???? ? ???
???? ? ???????? ?????????? ????? ??????? ?? ? ??? ?????? ?? ????????? ?????? ??? ?????????
????????????? ???? ???????? ?????? ?? ???? ????? ??? ??????? ???????? ??? ????????? ??????????
?????? ?? ???????? ????? ??????????? ??????? ??????????? ??? ????? ??????? ?? ??? ?????? ?? ??? ?????
?????????? ??? ?????????? ????????? ?????? ?? ????? ?????? ????? ??????? ?????? ??? ????? ??????
?????? ??? ??? ??????????? ?? ??? ????????? ????????? ?? ????? ? ?? ???? ???? ?? ??? ?????????? ??????
???? ??? ??? ??????????? ?????????? ?? ??? ????? ??? ???? ?????
?? ????????? ?? ??? ????????????? ????? ???? ? ???????? ????????? ?????????? ?????? ???????
????????????? ???? ????? ????? ?? ??? ???????? ??? ???? ?????? ???? ?? ???? ????? ???? ???????? ???
??????????? ?? ??? ?????????? ??????????? ?? ??? ??????? ?? ? ???????????? ????????????? ?????? ??
?????? ???? ????????? ?? ?????????? ????????? ????? ????????? ??????? ?????????? ??? ???????????
??? ????????? ??? ??????? ????? ???? ?? ??? ???? ?? ??? ???????? ??? ???? ?????? ??? ??????????
??????? ??? ??? ?????? ??? ??????? ???????????? ????????? ?? ??? ?????? ???? ?? ? ?????? ?? ???? ???
?????? ????? ???? ???? ??? ???????? ?? ???? ??????? ??? ????? ??? ??? ???????? ??? ???? ??????????
???????? ????????? ?????? ??? ?? ?????????? ???????????? ???? ?? ??? ? ????????? ?????? ?? ??? ????
??? ? ????????? ???? ?? ??? ??? ???? ???? ?????? ?? ??? ??????? ????? ???? ???? ?? ???????? ?? ?
????? ??????????? ??? ???????? ???? ?? ??? ??? ????????? ???? ??? ??????????? ?????????? ??????? ???
????? ??? ??????? ???????? ??????? ??????? ?????? ?? ????? ??? ??????? ???????
BANCO DE ESPAÑA 24 DOCUMENTO DE TRABAJO N.º 0922
?????? ?? ?????????? ?? ??????? ????????? ?? ? ?????????? ????? ?? ??? ????????????? ?????














































??? ?????? ?? ??? ?????? ??????????? ????????? ?? ??? ?????????? ??????? ??? ???? ????? ???????????
?? ??? ?????? ??? ?? ??? ???????? ?? ????????? ??????? ?? ?????????? ????????? ??????? ??????????
?? ????????? ??????? ?????? ??? ???? ????? ????? ??? ??????? ?? ? ??? ????? ??? ??????? ???????????
?????? ????? ? ??? ?????? ??? ?????? ?? ?????????? ????????? ??????? ?? ??? ?????? ????? ????? ??? ???
???????? ?????? ?? ??? ???? ?? ??? ??? ????? ?? ???????? ???????? ????? ??? ??????? ?????????? ????
?????? ????? ????? ?????? ????????? ??????????? ??? ?????????? ????? ??? ??? ?????? ???????
? ??????? ??? ???????????
?? ???????? ???? ???????????? ??????? ?????? ???????????? ??????????????? ???? ??????? ?? ???
??????? ???? ??????? ?????? ??? ???????? ??????? ??? ???????? ?????? ???? ?? ?????????? ?? ??????
??????????? ???? ?????? ????? ?? ???? ?? ??? ?????? ?? ???? ?????? ?????? ???? ???????????? ???????
? ?????? ???? ???? ?????? ????????????? ?? ??? ????? ?? ????? ???????? ?????????? ?? ???????? ??
???? ????? ??? ???? ?? ????? ??? ??????? ?????? ??? ????? ??? ?????????? ?????????? ????????
??? ???????? ?????????? ??????????? ?? ?????? ??? ???????????? ??? ?? ????????????????? ???????
????? ??????? ???? ?? ?? ???????? ?? ??? ????????? ?? ???????????? ???????? ??????? ?? ????????????
??????? ???? ??? ?????? ????????? ?????????? ?? ??? ???????? ????????????
BANCO DE ESPAÑA 25 DOCUMENTO DE TRABAJO N.º 0922
?? ???? ????? ?? ???? ????? ??? ?????????? ?????????? ???????? ???????? ? ?????? ???????????
?? ??? ???????????? ?????? ??????? ???? ??? ???????? ????????? ???? ?? ??? ???? ?????? ?? ???? ???
??? ????? ?? ???? ?? ????????? ??? ????? ?? ??? ?????? ????????? ? ????????????? ?????? ?? ????? ??
?????? ?????? ??? ??? ??????? ?????? ??? ??? ????? ??? ???????? ?? ??? ????? ??? ?? ??????????
??? ??????????? ?????? ??? ?????? ??????? ??? ????????? ?? ??????????? ?????? ?? ??? ?????? ??????
?? ???? ???? ??? ??? ????? ?? ???? ?? ???????? ???? ??????????? ?? ??? ???????? ?? ?????????????
???? ?? ??? ???????? ?? ??????????????? ?????????? ??????? ? ?????? ?? ???? ?? ??? ???? ?? ???????? ???
????? ???????
???????? ?? ??????????? ????????? ??? ???????????? ?????? ???????? ???? ????? ??? ?? ? ???? ????
?? ??????? ????? ??????????? ?????? ???? ?? ??? ???????? ??????? ?????? ?????? ??? ?????????? ?? ???
??????? ????????? ????? ???????
BANCO DE ESPAÑA 26 DOCUMENTO DE TRABAJO N.º 0922
??????????
??? ??????? ???? ??? ?? ?????? ??????? ?? ????? ?? ?????? ??????? ???????? ?????????????
????????????? ?? ???? ??? ????????
??? ? ??????? ?????????? ?????? ??????? ??? ?????? ?????????? ???
??? ?????????? ?? ????????? ????????? ???????? ??? ??? ????????????? ???????? ??? ??????
?? ????????? ??? ??????????? ??? ??? ????????
??? ?????? ?? ??? ??? ?? ????????????? ??????? ???????? ??????? ??? ?????? ??????????
???
??? ??????? ??? ??? ?? ???? ??????? ?????????? ???????? ?????? ??????????? ????????? ????
???? ??? ???????? ???? ???????? ?????? ?? ????????? ??? ??????????? ?? ???? ??? ????????
??? ?????????? ??? ??? ?? ???????? ??????? ???????? ??????? ??? ????????????? ???????? ???
???? ???????? ??????? ?? ???? ??? ????????
??? ?????????? ?? ??? ??? ??? ?? ???? ??????? ???? ???????? ?? ?????? ????????? ??????
????? ???????? ?????????????? ????????????? ?? ???? ??? ??????????
??? ?????????? ?? ??? ??? ?? ?? ????? ??????? ???? ???? ??? ??? ??????? ?????????? ??
????????? ?????????? ?? ????????? ?????????? ??? ???????? ??????????? ?? ? ????? ?? ????????
???????? ???? ?????????????? ??????? ?? ??? ??????
??? ????????? ?? ?? ??????? ??????????? ??? ?????????? ?? ?????????? ???????? ?? ??? ????
??????? ?????? ??????? ??????? ?? ???????? ?????????? ?? ???? ??? ????????
???? ????? ?? ??? ?? ?? ????? ??? ?? ?? ????????? ??????? ???? ????????? ??????? ??? ???
?????? ??? ?????? ?????????? ???????? ???????? ???????? ??????????????? ? ???? ??? ???????
???? ??????????? ?? ??? ?? ?????????? ??? ??? ?? ????? ??????? ???????? ?????????? ???
??? ??????? ?????? ?? ? ????? ?? ???????? ???????? ??????? ?? ????????? ???????? ??? ???? ???
?????
???? ??????? ??? ??? ?? ?? ????? ??????? ??????? ???????? ?? ??????????????????? ????????
???????? ???????? ??????? ?? ???? ??? ????????
???? ?????? ??? ??? ?? ??????? ??????? ???????????? ???????? ???????? ???????? ????????
??????? ?? ???? ??? ????????
BANCO DE ESPAÑA 27 DOCUMENTO DE TRABAJO N.º 0922
???? ??????? ??? ??? ??? ?? ?? ???????? ??????? ????????? ?????? ??? ???????? ???????? ??
????????? ?? ???????? ????? ????????? ????????? ?????????? ?????? ?????????? ???
???? ?????? ??? ?? ?? ??????? ??? ?? ????????? ??????? ????????? ?? ???? ????? ??? ????
?? ???? ????????????? ???????????? ???? ??????? ?? ?????????? ??? ??? ????????
???? ?????? ?? ??????? ??????????? ?????? ??? ?????????? ???????? ??????? ?? ???????? ????
??????? ?? ???? ??? ????????
???? ????????? ??? ??? ?? ??????? ??????? ?????????? ??? ?????? ?? ??? ?????? ????????
??? ?????? ?????????? ???
???? ????? ?? ??? ??? ??? ?? ????? ??????? ???? ?? ???? ????????? ??????? ?? ???? ????
?????? ??? ?????? ???? ????????? ????????? ??????? ?? ?????????? ??? ???? ????????? ???
???????
???? ????????? ?? ?? ??????? ???? ?????? ????????? ????????? ?????????? ?????? ?????????? ???
???? ??????? ?? ??????? ??????????? ?????? ??? ????????????? ?????? ???????????? ????????
???????? ??????? ?? ???? ??? ????????
???? ???????? ?? ?? ??????? ??????????? ?????? ?? ??? ??? ????????? ??????? ?????? ?? ????
?????? ??? ??????????? ?? ???? ??? ????????
???? ?????? ??? ?? ??????? ?????????? ?????? ?? ???????? ???????? ??????? ?? ????????? ?????
???? ??? ???? ??? ??????????
???? ??????? ?? ??????? ???????????? ??? ??? ??? ?????????? ?????? ???? ?????????? ????????
???????? ??????? ?? ???? ??? ????????
???? ???????? ?? ??? ??? ?? ?? ???????? ??????? ????? ?? ????? ??? ????????? ??????????????
????????????? ?? ???? ??? ??????????
???? ?????? ?? ?? ??????? ?????? ??? ???????? ?? ??? ?????????? ???????????? ???????? ????????
???????? ??????????????? ? ???? ?????
???? ??????? ?? ??? ?? ????? ??? ?? ?? ???? ??????? ?? ???????????? ?? ??? ???????? ??
???????? ???????? ??? ????????? ??????? ?? ?????????? ??? ???? ??? ????????
???? ???????? ?? ??? ??? ?? ?? ???????? ??????? ????????? ?? ?????????? ???????? ??? ??????
???????? ??????? ?? ????????? ???????? ??? ???? ??? ????????
BANCO DE ESPAÑA 28 DOCUMENTO DE TRABAJO N.º 0922
???? ????????? ?? ??? ??? ?? ????? ??????? ??? ????????????? ????????? ???????????? ? ???????
??? ?????? ?? ?????????? ???? ???????? ????? ????????? ??????? ?? ???????? ???????? ???
???????? ?? ????? ??? ??????????
???? ????? ?? ?? ??????? ???????????? ???????? ?????? ????????? ???? ?????? ??????? ??????????
??????? ?? ???????? ??????? ? ???? ??? ???????
???? ?????? ?? ??????? ??????????? ????????????? ???????? ??? ??????? ?? ????????? ????????
?? ???? ??? ???????
???? ?????? ??? ??? ?? ??????? ??????? ??? ????????? ??????? ?????????? ??????? ???????????
????? ?? ??? ???? ?????? ??????? ?? ??? ???????? ???????? ???????????? ? ???? ??? ??????????
???? ? ??????? ??????? ??? ????????? ?? ?? ???????? ??????? ? ???????? ???? ?????????? ????????
???????? ??????? ?? ???? ??? ????????
???? ?????? ?? ?? ??????? ?? ???????????? ?? ??? ?????? ?? ???????? ???????? ????????? ???????
?? ?????????? ??? ??? ??????
???? ????????? ?? ??????? ???????? ??? ??????? ??????????? ?? ? ?????? ?? ???????? ???????
????????? ?????????? ?????? ?????????? ???
BANCO DE ESPAÑA 29 DOCUMENTO DE TRABAJO N.º 0922
? ????????? ??? ???????? ?????????????? ?????
??? ??????? ????
??? ????? ???? ????????? ?????? ??????? ?????????? ???? ??? ?????? ?????? ??? ??? ?????? ?? ???????
??????? ??????? ???? ????????? ??????? ??? ?????? ????? ????? ?? ??? ?????????? ?????? ?? ?? ?????????? ??
??????? ??? ???????? ????????????? ????? ?? ????? ?? ???? ?????? ?? ?????????? ??? ????????? ???????
??? ????????? ??????? ??? ????????? ?? ??? ????? ?????????? ??? ??? ????? ??????????
????????? ??????
?? ? ?? ????? ? ?????? ?? ????
?? ? ??? ??? ??????? ?????? ????
?? ? ??? ????
?? ? ?? ? ?? ? ?? ? ???? ????
?? ?
?
? ??? ? ??? ?
?
? ???? ? ?? ? ??? ????
????????? ??????
?? ? ??? ?? ??? ? ??? ? ? ??? ? ???? ? ??? ????












? ????? ? ??? ?










???? ? ???? ?? ????? ? ????? ????
????? ???????
??? ? ??????? ? ????? ????
BANCO DE ESPAÑA 30 DOCUMENTO DE TRABAJO N.º 0922













???????? ??????????? ?????? ??????? ???? ???? ???? ??? ???????? ??????
??? ???????? ?????????
?? ??? ???? ?? ?????????? ???????? ?? ???????? ????????? ????????? ?? ??????? ?? ?? ?????? ??? ???
?? ??? ?? ?? ????? ???????? ??????? ????????? ????????? ??? ???? ?? ????? ??? ??? ????????? ?? ???
???????? ?? ??? ?????????? ???????? ????????? ??? ?? ????? ?? ?? ? ?????? ???? ?
???
? ????? ??? ???? ??
????????? ??? ??? ?????
BANCO DE ESPAÑA PUBLICATIONS  
WORKING PAPERS1  
0801 ENRIQUE BENITO: Size, growth and bank dynamics. 
0802 RICARDO GIMENO AND JOSÉ MANUEL MARQUÉS: Uncertainty and the price of risk in a nominal convergence process. 
0803 ISABEL ARGIMÓN AND PABLO HERNÁNDEZ DE COS: Los determinantes de los saldos presupuestarios de las 
Comunidades Autónomas. 
0804 OLYMPIA BOVER: Wealth inequality and household structure: US vs. Spain. 
0805 JAVIER ANDRÉS, J. DAVID LÓPEZ-SALIDO AND EDWARD NELSON: Money and the natural rate of interest: 
structural estimates for the United States and the euro area. 
0806 CARLOS THOMAS: Search frictions, real rigidities and inflation dynamics. 
0807 MAXIMO CAMACHO AND GABRIEL PEREZ-QUIROS: Introducing the EURO-STING: Short Term INdicator of 
Euro Area Growth. 
0808 RUBÉN SEGURA-CAYUELA AND JOSEP M. VILARRUBIA: The effect of foreign service on trade volumes and 
trade partners. 
0809 AITOR ERCE: A structural model of sovereign debt issuance: assessing the role of financial factors. 
0810 ALICIA GARCÍA-HERRERO AND JUAN M. RUIZ: Do trade and financial linkages foster business cycle 
synchronization in a small economy? 
0811 RUBÉN SEGURA-CAYUELA AND JOSEP M. VILARRUBIA: Uncertainty and entry into export markets. 
0812 CARMEN BROTO AND ESTHER RUIZ: Testing for conditional heteroscedasticity in the components of inflation. 
0813 JUAN J. DOLADO, MARCEL JANSEN AND JUAN F. JIMENO: On the job search in a model with heterogeneous 
jobs and workers. 
0814 SAMUEL BENTOLILA, JUAN J. DOLADO AND JUAN F. JIMENO: Does immigration affect the Phillips curve? 
Some evidence for Spain. 
0815 ÓSCAR J. ARCE AND J. DAVID LÓPEZ-SALIDO: Housing bubbles. 
0816 GABRIEL JIMÉNEZ, VICENTE SALAS-FUMÁS AND JESÚS SAURINA: Organizational distance and use of 
collateral for business loans. 
0817 CARMEN BROTO, JAVIER DÍAZ-CASSOU AND AITOR ERCE-DOMÍNGUEZ: Measuring and explaining the 
volatility of capital flows towards emerging countries. 
0818 CARLOS THOMAS AND FRANCESCO ZANETTI: Labor market reform and price stability: an application to the 
Euro Area. 
0819 DAVID G. MAYES, MARÍA J. NIETO AND LARRY D. WALL: Multiple safety net regulators and agency problems 
in the EU: Is Prompt Corrective Action partly the solution?  
0820 CARMEN MARTÍNEZ-CARRASCAL AND ANNALISA FERRANDO: The impact of financial position on investment: 
an analysis for non-financial corporations in the euro area. 
0821 GABRIEL JIMÉNEZ, JOSÉ A. LÓPEZ AND JESÚS SAURINA: Empirical analysis of corporate credit lines. 
0822 RAMÓN MARÍA-DOLORES: Exchange rate pass-through in new Member States and candidate countries of the EU.
0823 IGNACIO HERNANDO, MARÍA J. NIETO AND LARRY D. WALL: Determinants of domestic and cross-border bank 
acquisitions in the European Union. 
0824 JAMES COSTAIN AND ANTÓN NÁKOV: Price adjustments in a general model of state-dependent pricing. 
0825 ALFREDO MARTÍN-OLIVER, VICENTE SALAS-FUMÁS AND JESÚS SAURINA: Search cost and price dispersion in 
vertically related markets: the case of bank loans and deposits. 
0826 CARMEN BROTO: Inflation targeting in Latin America: Empirical analysis using GARCH models.  
0827 RAMÓN MARÍA-DOLORES AND JESÚS VAZQUEZ: Term structure and the estimated monetary policy rule in the 
eurozone. 
0828 MICHIEL VAN LEUVENSTEIJN, CHRISTOFFER KOK SØRENSEN, JACOB A. BIKKER AND ADRIAN VAN RIXTEL: 
Impact of bank competition on the interest rate pass-through in the euro area. 
0829 CRISTINA BARCELÓ: The impact of alternative imputation methods on the measurement of income and wealth: 
Evidence from the Spanish survey of household finances. 
0830 JAVIER ANDRÉS AND ÓSCAR ARCE: Banking competition, housing prices and macroeconomic stability. 
0831 JAMES COSTAIN AND ANTÓN NÁKOV: Dynamics of the price distribution in a general model of state-dependent 
pricing. 
                                                           
1. Previously published Working Papers are listed in the Banco de España publications catalogue. 
0832 JUAN A. ROJAS: Social Security reform with imperfect substitution between less and more experienced workers. 
0833 GABRIEL JIMÉNEZ, STEVEN ONGENA, JOSÉ LUIS PEYDRÓ AND JESÚS SAURINA: Hazardous times for monetary 
policy: What do twenty-three million bank loans say about the effects of monetary policy on credit risk-taking? 
0834 ENRIQUE ALBEROLA AND JOSÉ MARÍA SERENA: Sovereign external assets and the resilience of global imbalances. 
0835 AITOR LACUESTA, SERGIO PUENTE AND PILAR CUADRADO: Omitted variables in the measure of a labour quality 
index: the case of Spain. 
0836 CHIARA COLUZZI, ANNALISA FERRANDO AND CARMEN MARTÍNEZ-CARRASCAL: Financing obstacles and growth: 
An analysis for euro area non-financial corporations. 
0837 ÓSCAR ARCE, JOSÉ MANUEL CAMPA AND ÁNGEL GAVILÁN: asymmetric collateral requirements and output 
composition. 
0838 ÁNGEL GAVILÁN AND JUAN A. ROJAS: Solving Portfolio Problems with the Smolyak-Parameterized Expectations 
Algorithm. 
0901 PRAVEEN KUJAL AND JUAN RUIZ: International trade policy towards monopoly and oligopoly. 
0902 CATIA BATISTA, AITOR LACUESTA AND PEDRO VICENTE: Micro evidence of the brain gain hypothesis: The case of 
Cape Verde. 
0903 MARGARITA RUBIO: Fixed and variable-rate mortgages, business cycles and monetary policy. 
0904 MARIO IZQUIERDO, AITOR LACUESTA AND RAQUEL VEGAS: Assimilation of immigrants in Spain: A longitudinal 
analysis. 
0905 ÁNGEL ESTRADA: The mark-ups in the Spanish economy: international comparison and recent evolution. 
0906 RICARDO GIMENO AND JOSÉ MANUEL MARQUÉS: Extraction of financial market expectations about inflation and 
interest rates from a liquid market. 
0907 LAURA HOSPIDO: Job changes and individual-job specific wage dynamics. 
0908 M.a DE LOS LLANOS MATEA AND JUAN S. MORA: La evolución de la regulación del comercio minorista en España y 
sus implicaciones macroeconómicas. 
0909 JAVIER MENCÍA AND ENRIQUE SENTANA: Multivariate location-scale mixtures of normals and mean-variance-
skewness portfolio allocation. 
0910 ALICIA GARCÍA-HERRERO, SERGIO GAVILÁ AND DANIEL SANTABÁRBARA: What explains the low profitability 
of Chinese banks? 
0911 JAVIER MENCÍA: Assessing the risk-return trade-off in loans portfolios. 
0912 MAXIMO CAMACHO AND GABRIEL PEREZ-QUIROS: Ñ-STING: España Short Term INdicator of Growth. 
0913 RAQUEL VEGAS, ISABEL ARGIMÓN, MARTA BOTELLA AND CLARA I. GONZÁLEZ: Retirement behaviour and 
retirement incentives in Spain.  
0914 FEDERICO CINGANO, MARCO LEONARDI, JULIÁN MESSINA AND GIOVANNI PICA: The effect of employment 
protection legislation and financial market imperfections on investment: Evidence from a firm-level panel of EU 
countries. 
0915 JOSÉ MANUEL CAMPA AND IGNACIO HERNANDO: Cash, access to credit, and value creation in M&As. 
0916 MARGARITA RUBIO: Housing market heterogeneity in a monetary union. 
0917 MAXIMO CAMACHO, GABRIEL PEREZ-QUIROS AND HUGO RODRÍGUEZ MENDIZÁBAL: High-growth 
Recoveries, Inventories and the Great Moderation. 
0918 KAI CHRISTOFFEL, JAMES COSTAIN, GREGORY DE WALQUE, KEITH KUESTER, TOBIAS LINZERT, 
STEPHEN MILLARD AND OLIVIER PIERRARD: Wage, inflation and employment dynamics with labour market 
matching. 
0919 JESÚS VÁZQUEZ, RAMÓN MARÍA-DOLORES AND JUAN-MIGUEL LONDOÑO: On the informational role of 
term structure in the U.S. monetary policy rule. 
0920 PALOMA LÓPEZ-GARCÍA AND SERGIO PUENTE: What makes a high-growth firm? A probit analysis using 
Spanish firm-level data. 
0921 FABIO CANOVA, MATTEO CICCARELLI AND EVA ORTEGA: Do institutional changes affect business cycles?  
Evidence from Europe. 
0922 GALO NUÑO: Technology, convergence and business cycles. 
 
Unidad de Publicaciones
Alcalá, 522; 28027 Madrid
Telephone +34 91 338 6363. Fax +34 91 338 6488
e-mail: publicaciones@bde.es
www.bde.es
E
